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Preface

The Message Maker Project is a collaborative effort between the National Institute of
Standards and Technology (NIST) and the Health Level 7 (HL7) Standards Consortium.
NIST is directing its efforts towards the development of a conformance-testing tool that
automatically generates test messages for HL7 message profile specifications. The
messages can be used to test systems for conformance to a given profile. Message Maker
is public domain software and is freely available. Message Maker is a work-in-progress,
as such, not all planned functionality is implemented. This release is intended as a
prototype; feedback on its design, feature set, and usefulness is welcomed. This User’s
Guide provides an introduction on how to install and use the tool. Send comments and
questions to messagemaker@nist.gov.

1 Background

HL7 is an application-level messaging standard for the healthcare industry and defines
the interfaces that allow centrally located and distributed information systems to
communicate. HL7 establishes the rules for building interfaces and provides many
optional features to accommodate the disparate needs of the health care industry.
However, for interfaces to be implemented, a precise and unambiguous specification
must be defined. Message profiles define processing rules and, by defining exactly which
of the optional elements allowed by the standard that a message might include, provide
an unambiguous XML description of HL7 messages. Tools, such as the Messaging
Workbench (MWB), have been developed to help in the construction of message profiles.
Interfaces modeled by a message profile need to be tested to ensure that they have been
implemented correctly. Current practice involves meticulous by hand debugging of
implementations as problems arise. Test message suites and the tools to create them are
needed. Message Maker is a tool that is designed to automatically generate test messages.

Message Maker dynamically constructs HL7 messages while parsing a message profile.
Data values for the primitive elements (i.e., Field, Component, and SubComponent)
defined in the profile are obtained from a number of data sources. These include the
NIST developed database of HL7 primitive data items, HL7 tables, user tables, external
tables, local tables, example values from the profile, and default values. Alternatively,
data can be extracted from a site-specific database (this feature is not yet implemented).
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Figure 1. Overview of Message Maker Process

Message Maker creates test messages for a given HL7 profile. The messages can be valid
or invalid and contain variation from message to message. An example of an invalid
message is a missing data item for a required field. A number of test parameters control
the variation in the construction of a message. These may include segment and field
cardinality, the usage of certain primitive fields, value sets, data content, and more. Data
content variation is achieved by randomly selecting items from the HL7 items database.

The core engine of Message Maker generates messages in XML. These messages can be
subsequently transformed into the HL7 ER7 format. Figure 1 depicts a functional
overview of Message Maker. Processing is XML based. Profile generation tools, such as
MWB, export message specifications as XML documents. Data sources, converted into
XML files, along with the profile are used by the XSL transformation generation engine
to create the test messages. Metadata is recorded for each message. The metadata
provides information on the purpose of the test messages. Later stages of this project will
include a testing framework that will utilize these messages to examine the behavior of
HL7 implementations.

2 Installation

2.1 Download
Message Maker can be downloaded at http://www.nist.gov/messagemaker.



You can download either a self-installing executable jar or the entire software bundle that
includes the source code. Choose the self-installing executable if you just plan on using
the tool. The generic file name of the installer is maker_install_n.n.jar, where n.n
represents the version number.

2.2 System Requirements
Message Maker uses Java and XML technologies. The following software is required:

= Java 2 SDK (Version 1.4.2 or later)

Note that the self-installing executable is a jar file, so the Java 2 SDK needs to be
installed in order to run it.

Message Maker has been tested on Windows, Linux, and MAC platforms. The following
operating systems are supported:

=  Windows XP

=  Windows 2000

= Linux Redhat 9.0
= MACOS10

Since Message Maker is Java based, it is likely that the software will run on other system
configurations, however they have not been tested.

2.3 Installing Message Maker

Double-click on the installer’s icon to run the self-installing executable to unpack and
install the Message Maker software. Then follow the instructions the installer provides—
they are self-explanatory. Upon successful completion, you should see the
MessageMaker.exe (in the maker bin directory under your chosen install directory) and
the desktop short-cut icon ™ if you requested one. Note that the file to run on Unix based
systems is MessageMaker.sh. When done with the installation, you can delete the
download file to recover disk space.

Windows Troubleshooting: Installer won’t execute.

The installer may not execute if the jar file does not have the proper file type association.
One instance where this may occur is when you upgrade your java SDK version. First
check to see that the installer is an executable jar file by examining its properties. If it is
and still doesn’t work, ensure that the proper execution instructions are associated with
the file type. Below gives the steps for Windows 2000. Similar steps apply for other
versions of Windows, including Windows XP.

In the Window’s File Explorer, select the “Folders Option ...” item from the “Tools”
menu. Then select the “File Types” tab. Check to see if there is a “JAR” extension with
an “Executable Jar File” File Type in this list.

If it is not present:



= Select “New” and enter “Jar” for the file extension.
= Select the “Advanced” button and enter “Executable Jar File” in the text field at
the top of the dialog
= Select “New”. Enter “Open” under Action: and enter
“C:\j2sdk1.4.2_06\bin\javaw.exe” -jar "%1" %* (substitute the location of the javaw
executable on your system) under “Application used to perform action”
= check the “Use DDE” box and enter the following in the text fields:
DDE Message:
Application: javaw
DDE Application:
Topic: System

If it is present:

= Confirm that it “Opens with” javaw. If not, select the Change button to launch the
“Open With” dialog. Choose “Other” and navigate to the location of your Java
installation (e.g., C:\j2sdk1.4.2_06\bin) and then select “javaw”.

= Select “Advanced” and enter the string “Executable Jar File” in the text field at
the top of the dialog.

= Under the “Actions” box, enter “Open” and make sure the “Confirm open after
download box” is checked.

= Select “Edit” and enter the following test for these fields:

Action: Open

Application used to perform action: C:\j2sdk1.4.2_06\bin\javaw.exe -jar "%1" %*
Use DDE: (confirm this box is checked)

DDE Message:

Application: javaw

DDE Application:

Topic: System

Note that in some cases it is easier to remove an existing Jar file type association and start
with a new one.

2.4 Running Message Maker

To run Message Maker double-click on the " desktop short-cut icon or run the
MessageMaker.exe or MessageMaker.sh file in the directory where Message Maker was
installed.

3 Overview of Message Creation

Below the basic steps to create messages for a given profile are listed. The user can
specify the number of messages to generate and give Message Maker complete control
over the set of messages that are generated. Or, alternatively, the user can select specific
options for controlling the types of messages that are generated.

Overview of the Message Creation Process:



Initialization- In this step the user selects the Profile that the messages will be based
upon. It can be used to later recall settings. The message path indicates the location
where messages are to be stored. A session name attaches a name to the current message
generation setup. A session can be saved and recalled using the File menu options.

Options- The user can choose from a number of options when generating messages. By
default Message Maker will create a set of valid messages. The user can keep the default
settings or customize the process. The volume parameter sets the number of messages that
will be created. Additionally, various tests can be selected for specific locations in the
profile by selecting the Manual Test Selection panel.

Data Initialization- The user can set the values in the configuration file and the data
repository as needed. Values set in the configuration file become the default value for a
particular data element. A typical element that might be set in the configuration file is the
Sending Application (MSH-3.1). Also, values in the data repository can be modified.
Various utilities are provided by Message Maker to customize the data files. The MSH
Segment utility can be used to modify and saved configuration data.

Message Generation- After initialization is complete messages can be generated.
Message Maker provides a utility that monitors the progress of the generation process.
Messages are optionally validated against the profile to ensure correctness (not yet
implemented). Although post validation is not done, Message Maker is designed to
created valid messages. A trace of the process is provided in a log file.

View/Modify/Validate Messages- After successful completion of message generation,
the test messages can be viewed and/or edited. Message Maker provides four views:
XML, ER7, Enhanced ER7, and Validation (forthcoming). Messages in the Enhanced
ER7 view are presented in a tree structure where element values can be modified and
saved. The Validation view shows a message validation report. All of these features can
be used on current and previously created messages.

Message Management- Message Management provides a utility that allows the user to
create “File” (FHS) and “Batch” (BHS) message structures.

4 [Initialization

4.1 Selecting a Profile

The message generation process is driven by a message profile. The profile provides the
template that guides message creation. To begin the process, select the profile you want
to create messages for. The profile can be selected from the Initialization Panel (the
default panel upon startup, Figure 2). Click on the “Browse” button to locate a particular
profile or enter the path and file name directly in the text field. Once a profile is loaded
the message path directory is automatically selected. This location is provided for
convenience that can be modified. The message path indicates the location where the
message files are created and stored.



The session provides persistence that saves the settings for the message generation
process. This allows for repeating of message generation and partial setup. A session
name can be selected using the utility under the File Menu.

Test Files: Message Maker provides an option to load an example profile
(“NIST_SampleADT_Z.xml”) upon initial startup. It is a good idea to load this profile to
get familiar with Message Maker’s functionality. The profile is used in many of the
examples provided in this User’s Guide. In addition to the XML profile, the native MWB
profile along with tables files are located in the maker/testing directory under the your
chosen install directory.

4.2 Test Options
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Figure 2. Initialization Panel

Message Maker supports various message generation options. The options include the
number of messages that are created, the message validity, constraints on usage, segment
and field cardinality, and more.

4.2.1 Predetermined Message Generation Sets

Message Maker by default provides testing variation. When selecting one of the three
general test options message variation is provided. You can choose to create messages
that are valid, invalid, or a mixture of both. By choosing one of these options, you are
allowing Message Maker to control which data items and test options are varied. By
default all messages are valid. There are also options to choose a sample message.
Sample messages may be minimally populated, maximally populated, or randomly
populated. See the glossary for definitions of these terms.



4.2.2 Select the Number of Messages to Create

The Volume field allows you to select the number of messages to create. The default
number is 10. Volume can be set when the predetermined message generation sets and
customize message creation options are selected. The Volume for manual test selection is
determined by the tests that the user selects.

4.2.3 Customize Message Creation

You can have finer control of the testing options by selecting Customize and the More
Options button. This will expand the Initialization Panel (Figure 3). This group of testing
options allows you to select the type of messages you want to create.

File Configure Messages Tools Help

[ Initialization " Data Configuration | M ge View | M ge M

Tost i Seot initialization
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Yolume: 5 |
() Create a set of valid test messages ) Create a pl ge (randomiy po}
i) Create a set of invalid test messages ) Create a sample message (minimally populated)
i) Create a set of both valid and invalid test messages ) Create a pl e | imally populated)
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® Customize Settings: <<< More Options ) Manual test selection:

Usage Coded Entry
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@ Invalid
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Reset Defaults

Figure 3 Expanded Initialization Panel

The options set by the user in combination with the number of messages to be generated,
determine the types (variation) of messages that are generated. The types of messages
generated are divided roughly evenly based on which options are selected. For example,
if 10 messages are to be generated and Cardinality and Usage are selected, then 5
messages for testing cardinality and 5 messages for testing usage will be generated.



A base message is a minimally populated message. It serves as the reference message
where deviations from it can be identified and recorded as message variants. In selecting
the customized options in Figure 3, the user is selecting a given variant or variances, for
example, cardinality, from the base message. The “Valid (In cardinality range)” option
instructs the message generation engine to create messages that vary the cardinality of
segments and fields. The cardinality value and location of the variation is random. Table
1 gives a summary of options meanings.

Category Option Interpretation

Usage Valid In the case of RE usage the element is populated with data.
The location is random.

Usage Invalid An element with X usage may get populated with data or an

element with R usage may not get populated with data.

Cardinality Minimally | All elements with cardinality are set to the minimum.

Cardinality In range All elements with cardinality will fall within the cardinality
range.

Cardinality Maximally | All elements with cardinality are set to the maximum.

Cardinality Invalid An Element with cardinality will be set to values that fall
outside the valid cardinality range.

Code Set Valid The value is a valid value taken from the requested code set.

Code Set Invalid Not Yet Implemented. When implemented it will be a value

not contained in the requested code set. Note: You can
request a specific Code Set test location by using the
manual test selection utility (See section 4.2.4).

Length Valid All elements have valid lengths.

Length Ignore Disregard the length attribute during message creation and
validation.

Length Invalid Message will contain an element with an invalid length.

Table 1. Meaning of Customized Option Settings.

The variations in the data used for populating the messages is largely a function of the
size of the set of data values available for each primitive element, Field, Component, and
Subcomponent. These data values are maintained in a set of XML files that are accessed
by the message generation software. The software uses a random number generator to
determine the location it will use as its starting point for selecting values from the files.
The frequency with which the same location will be selected will then largely be
determined by the number of possible values. Subsequent values are selected from the
files using a scheme that will increment the starting location by a number that depends on
the hierarchical structure of the profile. This scheme should result in relatively little
repetition of data values, provided a sufficient number of possible data values are
available.

Cardinality and Usage options result in messages being generated in an analogous
manner. The length options work somewhat differently. Length constraints can either be
enforced or ignored, but the option's setting doesn’t otherwise impact the messages that
are generated. When length constraints are being enforced for primitive elements,
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repeated attempts will be made to find suitable values satisfying the constraint; generally
if such a value is present in the XML data files, it will be used. When the composite
length option is set, its only impact is to produce a warning in those cases where a
composite element might violate its length constraint, even though none of its component
elements violates any length constraint.

When an option for generating a length error is set, a single element in the message will
be instantiated with a value that violates the length constraint for some numeric (NM) or
string (ST) type only.

4.2.4 Customized Message Creation at the Element Level

Selective element locations and test type can be identified for testing when generating
messages. Choose the “Manual Test Selection” radio button and select the “Set” button to
launch the selection panel. This panel depicts the profile in a tree structure and shows the
available options that can be selected for generating messages for particular elements.
These options vary depending on the validity of the message. By default the options are
given for valid messages. Use the drop-down list to change this to create invalid
messages.

= Manual Test Selection

Tyne of messages: INVALID v

Element |Cardina|ihr| Llsage | “alue Set |
3 cAProgram FilesiMessage Makerimakentesting\Simple Z Segments\MIST_SampleADT_Zxml
o= I MEH
o= 3 EVN %
¢ CIFID
[y getio-FiD
o= [ Patient ID
o= [ Patient Identifier List
o= [ Alternate Patient |0 - PID
o [ Patient Mame
& [ Mather's Maiden Mame
o= ] DaterTime Of Birtth
D Administrative Sex
o= [ Patient Alias
o I Race
o [ Patient Address
D County Code
o= ] Fhane Mumber - Hame
o= [ Phone Mumber - Business
& [ Primary Language
&= [ Marital Status
o [ Religion
o= [ Patient Account Mumber
[ 580 Murmber - Patient
¢ [J Driver's License MNumber - Patient
Driver's License Numhber
lssuing State, province, country
expiration date
o= ] Mather's Identifier
o= ] Ethnic Group

Birth Place
hultiple Birth Indicator

Birth COrder
o= [ citizenship

Number of Message Variants: 5 | Apphy | | Undo Modification | | Clear all | | Close |

Figure 4. Manual Test Selection Panel
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As a reference point, all modifications made to a message variant is made with regards to
the base message. The base message is a minimally populated message. See the glossary
for a precise definition of both.

Choosing a test category at a selected location indicates to Message Maker that you want
to create test messages that vary the constraints at this element. More then one message
can be created for a given selection. A running total of message variants are given at the
bottom of the panel.

Table 2 (Valid) and Table 3 (Invalid) give the interpretation of the options for cardinality
as a function of the usage attribute. Table 4 summarizes the options for the usage
constraint. Recall that message variants are in reference to the base message, so instances
that include the base message settings are not listed here.

Usage | Cardinality | Message Variants

R 1...1 None

R 1...N 3 message variants possible:

1. Cardinality = 2 (minimum + 1)

2. Cardinality = N (if N = * then cardinality is set to the
minimum + 3, where 3 is an arbitrary value that can be
configured, see the Options utility).

3. Cardinality = floor (minimum + N)/2. If this value
equals one of the values in 1 or 2 above, then only 2
message variants are created in this instance.

R M...N 3 message variants possible:

1. Cardinality = M+1 (minimum + 1)

2. Cardinality = N (if N = * then cardinality is set to the
minimum + 3, where 3 is an arbitrary value that can be
configured).

3. Cardinality = floor (M + N)/2. If this value equals one of
the values in 1 or 2 above, then only 2 message variants
are created in this instance.

RE 0...1 Cardinality = 1
RE 0...N 3 message variants possible:

1. Cardinality =1 (minimum + 1)

2. Cardinality = N (if N = * then cardinality is set to the
minimum + 3, where 3 is an arbitrary value that can be
configured).

3. Cardinality = floor (minimum + N)/2. If this value
equals one of the values in 1 or 2 above, then only 2
message variants are created in this instance.

X Don’tcare | None

Table 2. Valid Message Variants for Cardinality
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Usage | Cardinality | Message Variants
R 1...1 Element not included
R 1...N 2 message variants possible:

1. Element not included

2. Cardinality = N +1 (if N = * then there are no variants)
R M...N 2 message variants possible:

1. Element not included

2. Cardinality = N +1 (if N = * then there are no variants)
RE 0...1 None
RE 0...N Cardinality = N+1 (if N = * then there are no variants)
X Don’tcare | Element included

Table 3. Invalid Message Variants for Cardinality

Validity | Usage Message Variants
Valid R None
Valid RE Element included
Valid X None
Invalid | R Element not included
Invalid | RE None
Invalid | X Element included

Table 4. Message Variants for Usage

Note that the “Manual Selection Panel” displays only check boxes for the tests that are
possible given the validity of the message. For example, for valid messages with
elements that have R usage, no tests can be created. If, however, Invalid message type is
selected, then an element with R usage can be selected. In this case, an element that has R
usage and is selected will instruct the message generation engine not to populate the
element with data, thus creating and invalid message.

Consider the following examples as selected in Figure 4--these four cases will generate
five test messages:

Casel: Invalid Value Set at PI1D.8 Administrative Sex

The type of message selected is invalid and the Administrative Sex table 0001 is selected.
This instructs the message generation engine to implant an error at this location. The
message generation engine will search table 0001 and then populate this element with a
value that is not in table 0001.

Case 2: Invalid Usage X PID.19 SSN Number — Patient

The type of test selected is invalid usage (X) for the SSN Number — Patient. In this case
the element is not supported (indicated by the X usage). By selecting this test the message
generation engine is instructed to populate this element with a data value thus creating an
invalid message.
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Case 3: Invalid Cardinality PID.20 Driver’s License Number - Patient

The type of test selected is invalid cardinality for the Driver’s License Number — Patient
element. In this case the profile supports exactly one instance of this element (indicated
by the cardinality of 1..1). By selecting the test the message generation engine is
instructed to create messages where this element with have instances that fall outside of
the cardinality range; therefore two messages will be generated:

e The Driver’s License Number — Patient element is not present
e The Driver’s License Number — Patient element appears twice

Case 4: Invalid Cardinality PID.20.1 Driver’s License Number

The type of test selected is invalid usage (R) for the Driver’s License Number. In this
case the element is supported (indicated by the R usage). By selecting this test the
message generation engine is instructed not to populate this element with a data value
thus creating an invalid message

Analogous test cases can also be created for valid messages. For example, consider an
element with an RE usage. The base message does not populate elements that have a
usage of RE, so the selection at this point indicates to the message generator to populate
this element. The selection of an element with a cardinality attribute of 1..3 indicates that
messages will be generated that contains 2 and 3 instances of that element. The base
message covers the case of 1 instance.

4.2.5 Message Generation Characteristics

Each generated message is different in terms of both structure and content. Below is a list
of message characteristics that should be considered when choosing options for message
generation:

= data content is randomly selected from a database
= multiple variations maybe introduced for any given message
= at most one error is introduce for a given message.

4.3 Data File and Configuration

Message Maker provides various ways to input and modify the data that is used in
message generation. Configuration, Table, and Reference data can be defined and
modified. Configuration data are values that will always be used in a primitive data
element. Any item in the reference database can be modified with the use of the “Data
Configuration” panel (including MSH segment and table data). MSH configuration data
can be set with the MSH Segment convenience dialog. Table data can be set or modified
with the Table Viewer dialog.

4.3.1 Data Files

Message Maker maintains a number of XML data files for use in message generation. A
brief description for each is given below:
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ConfigData: This is a special file that contains data items that are always used for an
element. Typical configuration data might include the HL7 version number or the name
of the sending application used in the MSH segment. If a data item is present in this file,
the message generation software will always use the item’s value when generating
messages.

Look In: |juata|% | || |53 3] |BE A=

D BatchSegments.xml D hi7tables.=mi

D ConfigData.xmil D ReferenceData.xml
D dataElements.xml D usertables.xml

|j| Defauttvalue.xml

D empitylLocal.zmi

D errorCodes.zmi

|j| externaltables.xml

File Hame: LucalUserTables.}zmﬂ

Files of Type: (XML files -

Open Cancel

Figure 4. Saving Data Files

hi7tables: This file contains the list of tables defined by HL7. These include HL7 and
HL7User table types. The file contains the table id, name, type, and code/value pair. The
initial values for the tables are those defined or suggested by the HL7 standard. Values
for the HL7 tables cannot be modified. Values for HL7User tables can be modified.

usertables: This file contains the list of tables defined by HL7 to be of type “User”.
There are no suggested values in the standard—the values are site specific (e.g., a
hospital room number). These values are typically unique to a particular installation and
are defined locally. NIST provides values for these tables (i.e., NIST creates sample
values). The NIST created values may be sufficient for many testing scenarios. In cases
where they are not, the tables can be modified with the Table Viewer or by selecting the
table from the Data Configuration Panel.

externaltables: This file contains the list of tables defined by HL7 to be of type “User”
with suggested values coming from an external source such as 1SO. For example, HL7
Table 0399 for Country Codes are taken from the 3-character codes defined by 1ISO 3166
table.
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localtables: This contains the list of tables that are local to a particular site. These files
are provided by the users and imported into Message Maker. The local tables can be
directly imported into Message Maker or can be transformed into a format that Message
Maker can read.

ReferenceData: The NIST HL7 Reference Database contains example data values for
HL7 data elements that are not found in other data sources such as HL7 tables. The
database contains items for the HL7 primitive data elements (i.e., fields, components, and
sub-components). The data items are contained in an Microsoft Access database and are
transformed into an XML file for processing by Message Maker.

Together, these data sources are used in the message generation process. Each of the data
sources can be modified. When values from a data source are modified, Message Maker
will request the name of the file to save (Figure 4) the new data source. By default
Message Maker suggests the “Local” prefix. Message Maker will maintain any number
of local versions of the file.

Repository Data: :sibessage MakenmakemestingISier Z Segrments\Repository_MIST_SampleADT_Zxml | Browse ... | | Merge ... |
HL7 Tables: CiProgram FilesiMessage MakermakendataihlTtables xml | Browse ... | | Restore Default |
User Tables: CiFrogram Filesiessage Maketimakendatalusertables xml | Browse ... | | Restore Default |
External Tables: CiFrogram FilesiMessage Makerimakendatalexsernaltables xml | Browse ... | | Restore Default |

C:\Program Files'Message Makerimakeritesting'Simple Z Segments'\MiM_All_TablesMWB.xm | Load ...
Local Tables: :

I Set priority ...

| Import MWE table ... |

4] Il I | Import table ...

Figure 5. Set Data Files

The user can select which data files they want to use when generating messages. This can
be accomplished with the “Data Files” dialog under the “Configure” menu (See Figure
5). Once set, the Local data files can be used for any message generation session.

Local table data files can be added to the data lookup sequence using the “Data Files”
dialog. Use the “Load” button to browse the file system to locate the file you want to add.
Local tables are used when the profile contains references to a local set of table
definitions. [Currently, only one local table can be added. In addition the priority feature
that allows the user to set the sequence that the data files are searched is not yet
implemented.]
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& msH Segment Configuration E|
|

Elernent | Yalue
3 CiProgram FilesiMessage MakerimakentestingiSimple Z Segments
¢ CIMEH
E Field Separator [l [«]
Encoding Characters | Aeg | w|
9 ] Sending Application %
narnespace |D My Sending Application [+]
universal 1D Not Supported by Profile
universal 1D type Mot Supported by Profile
¢ 3 Sending Facility
namespace |D [MIST Test Facility [+]
universal ID Mot Supported by Profile
universal ID type Hot Supported by Profile

o= [ Receiving Application
o= [ Receiving Facility
o= 3 DateiTime Of Messane

[ security Mot Supported by Profile L
¢ ] Message Type
message type ADT
trigger event AD4
message structure ADT A01
[y Message Contral 1D [10 [+]
o= 4 Processing ID
¢ I version 1D
D wersion D 24

o= [ internationalization cade
o= [ international version D

Sequence Mumhber Mot Supported by Profile
Continuation Painter Not Supported by Profile
Accept Acknowledgment Type Mot Supported by Profile
Application Acknowledgment Type Hot Supported by Profile
Country Code Hot Supported by Profile —|
Character Set Not Supported by Profile

1]

o g Principal Language Of Message

| Save | | Undo Modification | | Close |

Figure 6. MSH Segment Initialization

Local table files can be imported directly into Message Maker as long as they adhere to
the format that is consistent with the data files provided with Message Maker. Use the
“Load” button. See the hl7tables.xml file provided in the distribution for an example of
the table format. Also, tables produced by the MWB can be imported into Message
Maker directly. Message Maker will automatically convert the MWB table file into its
internal format. Use the “Import MWB table” button. A third method of importing table
data is via a generic mapping feature. Click on the “Import Table” button and provide the
mappings of the local table to the format required by message maker. Again, see the
hl7tables.xml file for an example.

4.3.2 MSH Segment Data Initialization

To set configuration data in the MSH Segment, select “MSH Segment” under the
“Configure” Menubar. This dialog displays the profile represented as a tree structure.
Data items colored in yellow can be modified. Items that are not supported in the profile
are colored in gray and contain the text “Not supported by Profile”. Items colored in
green, cannot be modified (e.g., the message type MSH.9).
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& Table Viewer L

Id:|l]l]l]1 |V| Tvpe:| Name: |Al:|ministrative Sex ‘V‘ | Edit Hame ‘
| Hew Tahle ‘ | Remove Tahle | Cance
Code Value
A Ambiguous
F Female
M Male
L] Mot applicable
0 Other
u Unknown
4] [ ¥ 4] [ ¥
New
| Save | | Save As .. |
| Close

Figure 7. Table Viewer

Items set on this dialog are written to the ConfigData file and as such will be used as the
default value in message creation. Change the “Message Control ID” (MSH.10) element
to set the beginning sequence number for identifying messages.

4.3.3 Table Data Initialization

Tables can be modified, created, or removed using the “Table Viewer” dialog (See
Figure 7). To create a new table select the “New” button and then provide the Name,
Number, Type, and code/value pairs. To remove a table, select the table and click-on the
“Remove” button.

When a table is selected, its code/value pairs are shown. Using the utilities provided, the
table code/value pairs can be modified. To modify an entry, select the code/value pair of
interest. This will copy the entry to the text field provided below. Make the modifications
and select the edit button to make the changes permanent. New items can be added to the
table by using the “New” and “Add” buttons. Select “New”, enter the code/value pair in
the text fields, and select “Add” to include the item into the table. To remove an item,
select an entry and click-on the “Remove” button.

4.3.4 Data Configuration Panel

The Data Configuration panel is a general-purpose utility that allows the users to modify
the data elements in the database, including MSH segment and table data. The Data

18



Configuration panel allows the user to set various site-specific values that they want to
include in messages or allows them to provide customized variation of the data values for
particular elements. The view that is presented is a reflection of the profile. All data
elements can be modified including table values. The user may add, edit, or delete values
from the repository. Depending on the type of data value, an appropriate data
modification panel on the right side of the Data Configuration panel will appear. To view
and/or modify a particular data element browse the tree structure and select the desired
element.

EMessage Maker 1.4
File Configure Messages Tools Help
Initialization |  Data Configuration | M

¢ FID
SetlD-PID

EEX

ge View [ M

| »

Table Number: D001 - Table Name: Administrative sex - Version: 2.4

o= Patient D

o= Patient Identifier List

o Alternate Patient [0 - PID
o= Patient Mame

o= hother's Maiden Mame

Code

Value

A

Ambiguous
Female

Male

Mot applicable

Other
Linknown

Eoc=zg TE

o DatefTime Of Bith

Administrative Sex

o Patient Alias

o Race

o= Patient Address
County Code

@ Phone Mumber- Home

o FPhone Mumber- Business

o= Primary Language

o= Marital Status

o Religion

o= Patient Account Mumber
SEM Mumber - Patient

o= Driver's License Mumber- Patient

o= Mother's ldentifier

o= Ethnic Group B
Birth Place I3 |
multiple Birth Indicator B
Eirth Crder

o Citizenship i

o= Yeterans Military Status — ) | ; -

oKl : Suggested Data Link: | |_.l | Copy Values

o= Patient Death Date and Time
Fatient Death Indicator
ldentity Unknown Indicatar
ldentity Reliahility Cade =

o= | ast Update DatefTime =l

["] Show elements with missing values :

4 [» | Tr

| Hew || Add || Remove || Edit || Cancel |

|Specia|| |

| Savethe HL7 Tahle | | Save s .. |

Figure 8. Data Configuration Panel (Table Data Modifications)

Figure 8 shows the panel for table data (HL7 Table 0001 Administrative Sex). To add an
entry into the table select the New and Add buttons. Select New. This activates the two
text fields where the Code and Value pair can be entered. Select the Add button to
commit the values to the table. To delete an entry from the table, select (highlight) Code
and Value pair and select the Remove button. To modify an existing entry select
(highlight) the Code and Value pair. This entry will now appear in the Code and Value
pair text fields. Perform the modifications and select the Edit button to commit the
changes to the table.

19



Data values for primitive elements can also be modified. Figure 9 depicts such a panel.
Again use the tree structure to navigate to the element you want to modify. In this case
we selected the PID segment, the Phone Number — Home field and the [(999)]999-
9999[X999][C any text] component. The [(999)]999-9999[X999][C any text] component
is highlighted. On the right side of the panel the values in the database for this element
are given. You can add, modify, or delete values from this list. Also, for each value you
can set the associated attributes (e.g., Complexity). Currently, Message Maker does not
yet make use of these attributes; hence changing the attribute values will have no affect
on message construction in this release.

File Configure Messages Tools Help

Initialization | Data Configuration | M ge View | M e M t |
SetlD- FID el | Values
o Patient 1D ;
o Patient Identifier List L :ggﬁ:gg:_ﬁ;i \Ne—wl IM | e e | \ﬂ‘
o= Alternate Patient ID - PID (972)444.2222 |?8(?43)83?-9843| |
¢ FatientMName | [(972)765.1994
o family name | l2am222.1212
given name B i
socond and Aiharghennam :i;:::;::;;g Mame: [(339)] 838-0999 [{39999](C any tex]
suffi (2.0, JR or III} Q (412)287.7733 Segment: FID
prefi (2.9, DR) (240)765-1214x5924 Field: Phone Mumber- Home
degree (e.0. MD) — | |(972)233-1992x63741
name type code | 972)666-1992x6444C Press 2 Eormponet.
Mame Representation code | [233.4422 # Sequence: 13.1
@ name context :
o name validity range (25112;]25;37213 Dattatype: ST
name assemhbly order | i814)284.9218 Category: |Valid:TypicaI |v|
o= hother's Maiden Name ‘| [(703)463-9900
o DateiTime Of Birth | ls01)392.6372 Description: | |
Administrative Sex L (2143444547 1%7342
o Patient Alias (412)446-5423x123
o Race | [i814)442.5473x22¢ nfter 6:00 | SRR | | paels |
o Patient Address (301)444-54738951
oty ode | [#34-5473 Suggested Data Link:
% -Rhoneiumbst:Homa | [221-4753C local number —
[999)] 806-0909 [X3G86B[C an | | \Gg3. 3432 | 1"
telecomrnunication use code | lg18.6438%44 ) .
telecommunication equipment | | - 149 (301)444.5473 | Copy Values
Email address :
Country Code
Arealtity code
Phaone number
Extension :
any text |

<] I | vl |
["] Show elements with missing values

Figure 9. Data Configuration Panel (Reference Data Modification)

To add an entry into the element list select the New and Add buttons. Select the New
button; this activates the text field where a Value can be entered. Select the Add button to
commit the value to the list. To delete an entry from the list, select (highlight) a Value
and click-on the Remove button. To modify an existing entry select (highlight) the Value.
This entry will now appear in the Value text field. Perform the modifications and select
the Edit button to commit the changes to the list.
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4.4 Data for Z Segments

Because Z Segments are local extensions, they inherently present a problem for
populating message elements with data. We can provide data values for standard HL7
elements because they are known and given in the HL7 database. Z segments contain
elements that support their local implementations and therefore have their own
nomenclature. However, there are a number of methods to provide data values for Z
segment elements.

E Message Maker 1.4 E'E'@
File Configure Messages Tools Help
Initialization | Data Configuration | M ge View | M e M t |
o hother's Identifier &l values
o Ethnic Group | l200411 . J
Birth Place § e New | Add ! ! Remove | Edit ANCE
hultiple Birth Indicator | 200412
Eirth Crder 19991212
o= Citizenship | 200211
o Yeterans Military Status ‘| [10080310 Mame: [ENROLLMENT DATE
o Mationality | 20050101 ’
o Patient Death Date and Time 1 200305 Segment: ZEN
Patient Death Indicatar 20060630 Field: EMROLLMENT DATE
Identity Uinknown Indicator | 20060412
Identity Reliahility Code ; Component:

o= Last Update DatefTime
o= Last Update Facility

# Sequence: 2

o Species Code : Datatype: DT
o Bregd Code Category: | | |
Strain E :
& Production Class Code Description:
o PV1 E
? ZEN :
SETID- ZEM : | Save the repository | | Save As ... |
ENROLLMENT DATE :
SOURCE OF ENROLLMENT 5
ENROLLMENT STATUS ; Suggested Data Link: =
REASON CANCELED/DECLINED | | |ENROLLMENT DATE
CANCELED/DECLINED REMARKS = - 1

FREFERRED FACILITY

EMROLLMEMNT PRIORITY

EFFECTIVE DATE

EMROLLMEMNT APPLICATION DAT

EMROLLMEMNT EMD DATE

EMROLLMEMNT SUB-GROLUP -
4] [ [ [ ]

["] Show elements with missing values :

FACILITY RECEMED Copy Values

4

{]

Figure 10. Data Configuration Z-Segments Data Copy

A link to a database can be established and the mappings to it can be defined. This would
be the optimal solution and will be provided in future versions of Message Maker.

A second solution is to map data values provided by the repository to Z segment
elements. The repository can be search for similar element names where by the user can
review to determine if the data maps. If it does, they can choose to copy this data to
create a new element field in the repository (Figure 10). To link data values in the
repository to elements defined in Z Segments browse through the values of the
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“Suggested Data Links” and use the “Copy Values” button when appropriate values are
found.

A third method is to use the Configuration Panel to add values directory to the repository.
These values can be saved and use for subsequent use in Message Maker. In this case
follow the instructions given in the previous section for adding new values for primitive
elements.

A fourth method is to use the example data value given in the profile, if one is provided.
The downside to this is that the same data for Z segment elements will be used for every
message created.

The fifth method is to use the default values. In this case, if a data value can’t be found
for a particular message element, a default data value is assigned based on the data type
of the element. Although aesthetically unpleasing, functionally it provides the same
utility as data obtained from health care information databases.

E Message Maker 1.4 E”E'@

File Configure Messages Tools Help

Initialization | Data Configuration | "r ge View | M ge M t |
Delete Account Indicator Sl

—: Values

Delete Account Date
Discharge Dispaosition
o= Discharged to Location

| New || Addd || Remove || Edit || Cancel

o= Diet Type

Servicing Facility

Bed Status

Account Status : Mame: surname from partner/spouse
@ Pending Location ; Segment: FID

o Prior Tempoarary Location

o Admit DatelTime E

o= Discharge DatelTime Component: family hame

Current Patient Balance ;

Total Charges ;

Total Adjustments : Datatype: 5T

Tatal Payments :

o= Alternate Visit ID E

Wisit Indicator Description:

o= (ther Healthcare Provider i

? ZEN :

SETID- ZEM : | Save the repository | | Save As ... |

EMROLLMEMT DATE :

SOURCE OF EMROLLMEMNT

EMROLLMEMT STATUIS : .

REASOMN CAMCELEDIDECLINED [ | | |

CANCELEDMDECLINED REMARKS |-

FACILITY RECEIVED | Convtalles |

FREFERRED FACILITY B :
EMROLLMEMNT PRIORITY

EFFECTIVE DATE

EMROLLMEMNT APPLICATION DAT
EMROLLMEMNT EMD DATE

EMROLLMEMNT SUB-GROLUP -

4] Il | [ |

[¥] Show elements with missing values :

Field: Fatient MName
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Categony: | | |

Suggested Data Link:

{]

Figure 11. Identifying Elements with Missing Data Values

22



4.5 ldentifying Elements with Missing Data Values

Figure 11 illustrates a utility that allows the user to determine the elements that are
missing data values. Knowing which values are not present allows the user to populate
the repository with data for these elements. In the event that these elements are not
populated, before message generation, default values will be put into the repository based
on the data type of the element.

5 Message Generation

Once initialization is complete messages can be generated. The minimum initialization
requirement is providing a valid message profile. To start the message generator select
the “Generate...” item under the “Messages” menu. This will launch the Generate
Messages Dialog, See Figure 12. Click-on the Start button to begin the process.

&® Generate Messages @

Abort | | |

2 messages generated out of 5

Figure 12. Generate Message Dialog

Upon completion messages are saved in the “Message Path” directory specified during
initialization. The messages are stored as XML files. Internally, Message Maker
processes messages as XML representations. Message can be transformed into the ER7
encoding and can be saved in XML or ER7 format. To save messages select the Save
item from the Messages menu. If you wish to subsequently edit messages, the XML
version must be saved. Messages that are not explicitly saved will be removed when
Message Maker exits. Messages can be deleted by selecting the Delete item from the
Messages menu.

5.1 How Message Elements are Populated with Data

Message Maker has a predefined sequence for populating primitive message elements
with data. The precedence order is given below:

1. Values predetermine by the HL7 specification and present in the profile, for
example, MSH.9, the Message Type.

2. Constant Values defined in the profile (i.e, the ConstantValue attribute)

3. Configuration Values set by the user either through the MSH Segment
Configuration Panel or the Data Configuration Panel. Here the data that is
explicitly saved as configuration data. The “namespace ID” for the “Sending
Application, MSH.3, is a typical example. It may be the case where the user wants
to set this value so that it appears in every message with the same value. Most
MSH segment elements are considered Configuration Values.
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If an element indicates that a value should come from a Table, a data value is
randomly selected from the specified table. Tables are search by default in the

b. Local Tables (either imported or created in Message Maker)

The priority of how tables are searched can be set using the “Data Files” dialog’s
“Set Priority” utility (not yet implemented). Local Tables that are provided by the
user can be imported into Message Maker. See section 4.3.1 for details.

4,
following order:
a. HL7 Tables
c. User Tables
d. External Tables
5. Reference Database
6. Example value given in the profile
1.

Default Values. These values are chosen based on the data type of the primitive
element. Default values can be modified by using the Options utility. See section
8 for details.

File Configure Messages Tools Help

| Initialization | Data Configuration r“ View |"‘ M t |

s

E Message Maker 1.4 EHEl[Zl

[ Messages
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1 ]
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Figure 13. Message View Panel (XML View)
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Note that before message generation a data repository is created from the configuration
values, reference database, example values, and the default values. The table data is
contained in separate resources.

6 Message Browsing and Editing

Select the Message View tab to review and edit the messages. The Message Path
directory selected during initialization is automatically mounted. Open this folder and
select the Test Description file associated with the message test suite. By default the
name of this file is the name of the profile with a “TD_" prefix. Selecting this file gives a
summary of the messages in the display panel on the right.

) Message Maker 1.4 E”E|®
File Configure Messages Tools Help
[ Initialization | Data Configuration | Message View | Message Management | %

] Messages IMSH &My Sending Apnlication|NIST Test FacilityMIST Test Receiving Application|NIST Test Fd

¢ [ CiProgram FilesiMessage Makerimakertestingy ©|EVN|| 200403281 34602.1234+0600(|03
¢ [ CoProgram Files\Message Makerimakentast FID|99(|AT 4331 ~AT 4325 Jansen&von Cole|| 200403281 346021 234+0600|M[||T5670 Green Yva
D MIST_SampleADT_Z.msg00001 xml : (4407000 043|E|[rsnel*Reinhold*David|rsnel*CowensM<athy|[HITTDE ke TN
D|N|ST_SampIeADT_Z.msgDDDDE.me FEMOO0T|10000101 21311 0000101]100001 01|14

D MIST_SampleADT_Z.msg00003 xml
D MIST_SampleADT_Z.msg00004 xml
D MIST_SampleADT_Zmsgl0005 xml

4] il [ »
A xmL | ER7 | Enhanced

4] 1 DE

Figure 14. Message View Panel (ER7 View)

Expanding this folder displays the list of messages. By default the name of the message
files is the profile name with the string “.msg00000.xml” appended. The “00000” string
represents the message sequence number. By default it starts as 0. Select a message to
view its contents. Messages can be rendered in XML, ER7, or Enhanced ER7 formats. By
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default messages are displayed in XML (Figure 13). Select the ER7 tab at the bottom to
display the message in the ER7 format (Figure 14). Select Enhanced ER7 to view and
navigate messages in a tree-structure. The Enhanced ER7 view also allows the user to
edit the content of the data values in the message. To change the value of a data element,
select the value, make the changes, and hit enter (Figure 15).

Modifications made to messages can be saved. Messages saved with the same name will
still be associated with the originating metadata file. Messages saved under a different
name will not be associated with a metadata file.

Eﬂ Message Maker 1.4

File Configure Messages Tools Help

[ Initialization | Data Configuration r" View |

[ Messages ADT_AD1
¢ [ CiProgram Files\Message Makermakentesting il o MSH
9 [ CiProgram Filesiessage Makermakertest o EWN

[ MIST_SampleADT_Zmsg00001 xml v PID
i PID.1 09
D MIST_SampleADT_Zmsg00002 xml : o PID.3
D MIST_SampleADT_Z.msg00003 xml ; o PID.5
D MIST_SampleADT_£msg00004 xml o= PID.7
[y MIST_SampleADT_Z msg00005 sl : PD8 A
; o= PID.11
o PID.13
o= PID.18
¢ PID.20
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7l il ¥]:

Figure 15. Message View Panel (Enhanced ER7 View-Edit)

At the lower right hand quadrant of the Message View windows a test description
describes the purpose of the test message. When specific test types and locations are
requested, a detailed description is given. The test type (Valid or Invalid), test category
(e.g., usage, cardinality), and the location is given. The example in Figure 14 indicates
that a required element is not present in element P1D.20.DLN.1.
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6.1 Viewing Previously Generated Messages

Messages that were previously generated can be view by mounting the directory where
the messages were saved. Choose the Mount Directory dialog from the Messages menu.

7 Message Management: Creating HL7 Batch Files

The Message Management Panel provides functionality to create HL7 batch files. Batch
files are used when there are instances when it is convenient to transfer a batch of HL7
messages.

The following steps can be followed to create an HL7 Batch File:

1. Enter the structure of the batch file. Enter the segment names in the Structure text
field (Figure 16). The table below gives a summary of the allowed values and
their meanings. Once the structure has been completed, select the compile button
to build the batch file structure. A typical structure is FHS, BHS, MSG, BTS,
FTS. This represents a set of messages wrapped in a batch segment wrapped in a

file segment.
EMessage Maker 1.4 E|E|@
File Configure WMessages Tools Help [}S
| Initialization | Data Configuration [ Wiew r |
Structure: FHSEHS MSGEBTSFTS Compile | Hew |
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D Batch Encoding Characters Datatype: ST
D Batch Sending Application : Length:IZS |

[y Batch Sending Facility
[y Batch Receiving Application Item Number: 00053
[y Bateh Recetving Facility
o= [ Batch Creation DateiTime
D Batch Security
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[ Reference Batch Control 1D
D Messages
o 3 BTS

Value: |ABC Medical Application| |

- |

Figure 16. Message Management: Setting Field Values
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The structure can be modified with the use of “Add Segment” and “Remove
Segment” buttons. To add a segment, select a location where you want to add a
segment and click-on the “Add Segment” button. This brings up a dialog
requesting what segment to add and where. To remove a segment, select the
segment and click-on the “Remove Segment” button.

Segment Name Description

FHS File Header Segment HL7 defined header segment containing File

header information.

BHS Batch Header Segment | HL7 defined header segment containing

Batch header information.

MSG Messages Placeholder | Message Maker defines the MSG placeholder

to represent 0 or more HL7 messages.

BTS Batch Trailer Segment | HL7 defined trailer segment containing

Batch trailer information.

FTS File Trailer Segment HL7 defined trailer segment containing

Batch trailer information.

. Once the structure is defined, each field in the FHS, BHS, BTS, and FTS

segments can be set by selecting the item in the tree structure. A set of attributes
for each field appears on the right hand side of the panel. The values set in these
text fields will be copied to the batch file when it is generated. Figure 16
illustrates the Batch Sending Application field being set to “ABD Medical
Application”.

. The MSG segment is a placeholder for messages. To add messages to the batch
file, click-on the MSG segment. This brings up a navigation utility to mount
message directories. Select the messages and click-on the Add button to add them
to the batch file (See Figure 17).

. After setup is complete, select the Generate button to create the batch file. The
batch file is displayed in both XML encoding and ER7 encoding (See Figure 17).

. The batch file can be saved using the “Export XML” or “Export ER7” buttons.
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=BATCH= FEMIO00T(100001 012151100001 011000010711
=FHE= MEH| &My Sending Application|MIST Test Facility|MIST Test Receiving Applic
=FHE.1=]=FH3.1= §§ EWM|[20040328134602.1 234+0600(|03
=FHS. 2= ~1garmp; =/FHS.2= §§ FID|95]|AT4325]|Livingstone &V on &&den®Cindy 12244 | 200403281 34602 1234
=FHS.3=5ending Application=/FHS.3= SRV S D4maRerp] BT TA L[ schwJansenialter|bschwReinhold"Steve
=FHE.7= SIZEN|B001 10000101 )215])]|1512 SAC]1 0000104100001 01100001012
=TS 1=20060104=/T5.1= §§ MSH|* &by Sending Application|MIST Test Facility|MIST Test Receiving Applic—
=FH5.7= SIEWN|[20040328134602.1 234+0600(/02
=FHS.8=Mone=FHS. 8= §§ FID|95]|AT4323||Birdseye&den&i&hare®iustin® JRMA|| 200403281 34602123
=FHS.10=This is a file header comment=iFHS.10= SRV T BP203CHA AR A6 C || 234894 Jone s Alex| 234894 SimmonsWesley —
=FHS.11=34=/FHE.11= §§ ZEMIO00T10000101[1|4]|[1512 9AC]10000101]1 00001 01]10000101]2
=FHE.12=23532=/FH5.12= ZIBTSI5[This is a batch of § ADT messasges
=FHS= FTS1[This is a ending comment L
=MESSAGEBATCH= iy >
<BHS> | 4] i | [¥]

Figure 17. Message Management: Adding Messages and Generating the Batch File

8 General Configuration Options

Figure 18 depicts the Options panel for setting various configuration parameters. The
HL7 version (currently 2.4 only), message and profile validation preferences, cardinality
upper bound and default value preferences can be set.

When data is not available for a particular element, the message generation engine will
use a default value based on the data type of a primitive element. For each primitive data
type default values can be set. However, Message Maker provides an initial set of
defaults that should be sufficient in most cases.
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ﬂ Settings E|
HL? Yersion Default Data Yalues
Version: (2.4 \v| | | Datatye: jum v
Validation [Defaultvalid] 6
Validate Messages [Defaultalid] 23
0 [Defaultvalid] 87424

[Defaultvalid] 949498432
Validate Profile

i_ Do Not Validate
i@ Loose Validation

i Strict Validation

General

Set cardinality upperbound (*) to |3

- | ‘Default‘ufalid | - |

| OK H Cancel |

Figure 18. Setting General Configuration Options

9 Appendix A: Message Maker Version 1.4 Limitations

The following list gives the current known limitations of this version of Message Maker.

1. The reference data is limited to version 2.4 elements.

2. The reference database is not yet fully populated. It is partially populated for ADT
message types. Any message type can be processed; however, example data from
the profile and/or default data values will be used. User’s can add their data to the
reference database.

Message Maker has limited support for importing site-specific data.

Message Maker has limited validation and reporting functionality.

There is no support for the C and CE usage types.

Not all complex data types are handled (e.g., the HD data type) according to their
semantic meaning defined in the standard. The elements are populated with data
however the relationship of the data implied by the data type is not maintained.
For example, in the case of an HD the values of the first component may not be
identified by the second and third components. If this is critical to a particular

message instance, the user can set these values by using the editing features of the
enhanced ER7 view.

o0k w

10 Appendix B: Trouble Shooting

1. Profile fails to load.
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Check to see if the profile (or table file if loading a table) is a valid XML file. In
some cases the XML files created by profile generation tools, such as the MWB,
contained illegal characters. Try and view the profile with Internet Explorer.

2. Non-standard HL7 profiles (e.g., field repetitions created by the MWB).
Unpredictable messages may occur if the profile is a non-standard HL7 profile.
For example, the MWB has an option to produce profiles with field repetitions
explicitly defined and represented with the “_rep” string appended to the field
(e.g., Patient Address_rep).

11 Glossary

Base message. A base message is a minimally populated message. It serves as the
reference message where deviations from it can be identified and recorded as message
variants.

Maximally populated message. A maximally populated message will follow the usage
rules at each level as stated. In the case of an RE the element will be populated. For
cardinality, all maximums are selected. In cases where the maximum is unbounded (*),
the maximum is set to the minimum + N (N is configurable; default is 3). All lengths fall
within the specified limits at each level. If the option to ignore lengths is chosen then the
length constraint attribute is eliminated. All coded values are taken from the specified
value set.

Minimally populated message. A minimally populated message will follow the usage
rules at each level as stated (e.g., in the case of R usage, the element is populated). In the
case of an RE the element will not be populated. For cardinality, all minimums are
selected. All lengths fall within the specified limits at each level. If the option to ignore
lengths is chosen then the length constraint attribute is eliminated. All coded values are
taken from the specified value set.

Sample message. A sample message will follow the usage rules at each level as stated. In
the case of an RE the element is randomly populated. For cardinality, a value within the
specified limits including the edges is randomly selected. In cases where the maximum is
unbounded (*), the maximum is set to the minimum + N (N is configurable; default is 3).
All lengths fall within the specified limits at each level. If the option to ignore lengths is
chosen then the length constraint attribute is eliminated. All coded values are taken from
the specified value set.
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